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Abstract
Left bundle branch block (LBBB) is one of the features which predicts severe organic heart disease. In this study, we aimed to
examine the predictive role of Gensini score asmarker of severity of coronary artery disease (CAD) in patients with LBBB and its
relationship with other CAD risk factors and complications. We have included patients who referred to our center for selective
coronary angiography with transient and or permanent LBBB on their surface electrocardiography (ECG). Cases with pacemaker
rhythm and known non-CAD related causes of LBBB pattern on surface ECG were excluded from this study. Demographic
variables and clinical features were studied. To determine severity of CAD, Gensini score was measured. The relationship
between presence of CAD and deteriorated ejection fraction has been demonstrated by previous works, but we found no
association between severity of CAD and degree of ejection fraction deterioration. This might imply to the role of non-CAD
factors toward reduction of ejection fraction. In cases with hypertension in the setting of LBBB, higher Gensini scores were seen
regardless of ventricular ejection fraction. Thus, earlier screening for possible CAD in cases with LBBB and hypertension seems
rational.
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Introduction
Left bundle branch block (LBBB) is associated with poor
prognosis and has been related with deleterious impact on left
ventricular systolic and diastolic function even in cases with-
out overt structural heart disease (Aleksova et al. 2014).
Significantly increased morbidity and mortality is also noted
in this context compared with normal population (Aleksova
et al. 2014). Increased mortality could be explained by in-
creased risk of acute myocardial infarction, atrioventricular
block, and progressive heart failure (van Hemel 2005).
Abnormal septal motion has been shown to participate partly
in reduced ejection fraction (Li et al. 2004).
Severity of CAD could be assessed by various scoring
systems such as SYNTAX score (Tolunay and Kurmus
2016), Jenkins’ score (Tolunay and Kurmus 2016), Sullivan
Extent scores, and Gensini scoring systems (Neeland et al.
2012) and others. Gensini score is a powerful score for clas-
sification of CAD (Chiha et al. 2016). Gensini score has been
shown to predict severity of CAD precisely. Gensini score has
been reliably and robustly used in various investigations.
The exact mechanisms of deteriorated ejection fraction in
LBBB cases are not thoroughly identified, although contro-
versial presence of CAD has been suggested to be related with
deteriorated ejection fraction in LBBB cases. We proposed
that Gensini score, as a measure of CAD severity for predic-
tion of reduced left ventricular systolic function and its asso-
ciations with risk factors of CAD. Thus, we aimed to examine
the predictive role of Gensini score as marker of severity of
CAD in patients with LBBB and its relationship with other
CAD risk factors and complication as reduced ejection
fraction
* Mohaddeseh Behjati
behjatimohaddeseh@gmail.com; behjati@med.mui.ac.ir
1 Isfahan Cardiovascular Research Center, Cardiovascular Research
Institute, Isfahan University of Medical Sciences, Isfahan, Iran
2 Anatomical Sciences Research Center, Kashan University ofMedical
Sciences, Kashan, Iran
3 Rajaie Cardiovascular Medical and Research Center, Iran University
of Medical Sciences, Tehran, Iran
Comparative Clinical Pathology (2018) 27:1297–1301
https://doi.org/10.1007/s00580-018-2738-x
Materials and methods
Subjects evaluation
This study retrospectively studied patients with LBBB
who referred to our center for selective coronary angi-
ography. Among patients with ECG results showing
transient and or permanent LBBB (QRS > 0.11 s with
neither q nor S in lead I, aVL and V6), 127 patients
were randomly included in this study. Patients with
pacemaker rhythm or LBBB pattern in surface ECG
due to known causes rather than CAD were excluded
from this investigation. After getting signed informed
consent, participants were screened for cardiovascular
risk factors (diabetes mellitus, hypertension, history of
unstable angina, dilated cardiomyopathy and coronary
artery bypass graft). Demographic variables as gender
and body mass index were also evaluated. Ejection
fraction, regional wall motion abnormalities, and results
of previous myocardial perfusion imaging were also
gathered.
Statistical analysis
We have assessed the relationship between Gensini
score and LVEF and other risk factors of CAD and
demographic data. Results were expressed as mean ±
SD for quantitative variables and number (percentage)
for qualitative variables. The comparison between ejec-
tion fraction and Gensini score was performed through
ANOVA where the normality condition assessed other-
wise Kruskal Wallis test was used. To evaluate qualita-
tive variables, chi square test or Fisher’s exact test were
appropriate. Pearson correlation test was used for eval-
uation of relationship between quantitative variables,
and the results were shown as Pearson correlation
coefficients.
Multivariate logistic regression analysis was applied
to evaluate the relationship between LBBB and severity
of coronary artery disease, and odds ratio (95% CI) was
reported. Severity of coronary artery disease was deter-
mined using measurement of Gensini score (Kashani
et al. 2016). Statistical analysis was performed with
SPSS 15 (SPSS for windows, Chicago, IL) software.
The p values less than 0.05 were considered statistically
significant.
Results
All results of the present study are detailed in the Tables 1, 2
and 3.
In this study, zero, less than or equal to 32, and
those with higher than 32 Gensini scores were consid-
ered as low, moderate, and high Gensini scores, respec-
tively. In this study, the rate of hypertension in low,
moderate, and high Gensini score cases, was 27.1,
44.9, and 57.9%, respectively, which was statistically
significant (p = 0.029). The rate of valvular heart dis-
ease in low, moderate, and high Gensini score cases,
was 16.9, 10.2, and 36.8%, respectively which was sta-
tistically significant (p = 0.033). The male percentage of
low, moderate, and high Gensini score cases, was 35.6,
44.9, and 73.7%, respectively. This implies that the
number of cases with high Gensini scores are more in
male participants which is statistically significant (p =
0.015). The correlation between systolic and diastolic
blood pressure, waist circumference, and body mass in-
dex with ejection fraction and Gensini score was 0.1,
0.092, and 0.37 and − 0.13, 0.02, and 0.25 respectively.
This correlation was significant for Gensini score and
waist circumference (p = 0.041) and for ejection fraction
and body mass index (p = 0.024). Indeed, the correlation
between Gensini score and ejection fraction was non-
significant (p = 0.127)
Discussion
In this present study, we aimed to evaluate the predictive
role of Gensini score for severity of CAD in the setting of
LBBB and its relationship with other CAD risk factors
and complications such as reduced ejection fraction. The
results showed that high Gensini scores which mean se-
vere CAD would not be predictive for lower ejection
fraction. Our results demonstrated higher Gensini scores
in LBBB cases with male gender. Positive correlation
between hypertension, valvular heart disease, waist cir-
cumference, and high body mass index and high
Gensini score is not random and could be totally ex-
plained by the association between traditional risk factors
and CAD. These associations exist in both normal and
LBBB patients, but the message of this article is that
these traditional risk factors could be surrogate of CAD
and associated with high Gensini score in LBBB patients.
Interestingly, the rate of valvular heart disease in moder-
ate Gensini score cases was higher than cases with low
Gensini score cases. There is no clear reason but we sug-
gest that higher rate of valvular heart disease in lower vs
moderate Gensini score might be related to factors other
than severity of CAD.
Our data depicts significant association between
Gensini score and hypertension in cases with LBBB.
Badri et al. have shown the strong association between
ischemia and hypertension and deteriorated ejection
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Table 2 Distribution of risk
factors of coronary artery disease
in various Gensini score groups
Risk factors Gensini score groups p value
0 ≤ 32 > 32
Hyperlipidemia 18 (30.5) 17 (34.7) 9 (47.4) 0.406
Hypertension 16 (27.1) 22 (44.9) 11 (57.9) 0.029
Typical chest pain 49 (83.1) 43 (87.8) 16 (84.2) 0.788
Atypical chest pain 11 (18.6) 10 (20.4) 1 (5.3) 0.312
Dyspnea on exertion 25 (42.4) 29 (59.2) 10 (52.6) 0.215
Diabetes mellitus 8 (13.6) 12 (24.5) 2 (10.5) 0.228
Fatigue 12 (20.3) 9 (18.4) 3 (15.8) 0.901
Valvular heart disease 10 (16.9) 5 (10.2) 7 (36.8) 0.033
Unstable angina 25 (42.4) 18 (36.7) 5 (26.3) 0.446
Obesity 8 (21.1) 5 (17.2) 3 (21.4) 0.914
Sex (male) 21 (35.6) 22 (44.9) 14 (73.7) 0.015
Ejection fraction group < 30 4 (6.8) 1 (2.0) 0 (0) 0.681a
30–39.9 6 (10.2) 2 (4.1) 1 (5.3)
40–49.9 10 (16.9) 8 (16.3) 2 (10.5)
> 50 39 (66.1) 38 (77.6) 16 (84.2)
Diastolic blood pressure 74.36 ± 12.77 73.5 ± 14.92 77.06 ± 12.13 0.653b
Systolic blood pressure 135.27 ± 26.15 137.13 ± 29.32 143.53 ± 20.82 0.542b
Waist circumference 98.86 ± 9.41 101.14 ± 16.37 107.23 ± 27.93 0.290b
Body mass index 26.66 ± 5.88 26.79 ± 4.28 28.24 ± 4.33 0.596b
a Fisher exact test was used
b Independent sample T test was used
The significant values are italicized
Table 1 Distribution of risk
factors of coronary artery disease
in various ejection fraction groups
Risk factors EF_groups p value
< 30 30–39.9 40–50 > 50
Hyperlipidemia 3 (60.0) 3 (33.3) 10 (50.0) 28 (30.1) 0.204
Hypertension 0 (0) 4 (44.4) 7 (35.0) 38 (40.9) 0.342a
Typical chest pain 4 (80.0) 8 (88.9) 16 (80.0) 80 (86.0) 0.778
Atypical chest pain 1 (20.0) 1 (11.1) 5 (25.0) 15 (16.1) 0.703a
Dyspnea on exertion 1 (20.0) 4 (44.4) 12 (60.0) 47 (50.5) 0.478
Diabetes mellitus 1 (20.0) 1 (11.1) 4 (20.0) 16 (17.2) 0.966a
Fatigue 2 (40.0) 0 (0) 6 (30.0) 16 (17.2) 0.115a
Valvular heart disease 2 (40.0) 2 (22.2) 4 (20.0) 14 (15.1) 0.316
Unstable angina 1 (20.0) 5 (55.6) 7 (35.0) 35 (37.6) 0.621a
Male gender 2 (40.0) 5 (55.6) 8 (40.0) 72 (45.2) 0.900a
Abdominal obesity 0 (0) 1 (20.0) 1 (11.1) 14 (21.5) 0.908a
Diastolic blood pressure 80.0 ± 10.0 74.4 ± 10.1 77.8 ± 12.1 73.4 ± 14.2 0.485b
Systolic blood pressure 124.0 ± 15.2 131.0 ± 26.7 149.4 ± 27.3 136.0 ± 26.6 0.130b
Waist circumference 97.5 ± 10.6 90.3 ± 8.7 97.2 ± 8.6 102.5 ± 17.5 0.130b
Body mass index 22.9 ± 1.9 26.3 ± 10.4 24.4 ± 5.5 27.5 ± 4.4 0.211b
Gensini score 0.3 ± 0.7 8.6 ± 18.4 13.6 ± 37.6 17.7 ± 33.2 0.578b
a Fisher exact test was used
b Independent sample t test was used
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fraction in the setting of LBBB (Badri et al. 2012). In
Framingham heart study, presence of LBBB on surface
ECG has been associated with higher incidence of hyper-
tension and CAD (Duraes et al. 2016). Presence of con-
gestive heart failure and higher cardiac mass were also
seen more common in this situation (Bouqata et al.
2015; Azadani et al. 2012). This would imply that pres-
ence of hypertension in LBBB cases needs screening for
possible CAD.
Witt CM et al. have found higher rate of CAD in their
control vs LBBB group (Witt et al. 2016). Presence of CAD
has been shown to be associatedwith reduced ejection fraction
in the setting of LBBB (Hashemi Jazi et al. 2015). But since
high Gensini score means higher CAD rate (Bhardwaj 2016;
Chen et al. 2014), it could be concluded that severity of CAD
is not predictor of deteriorated ejection fraction in LBBB. It
may also be related to the Gensini scoring system, but we did
not evaluate other scoring systems simultaneously. Perhaps it
could be concluded that measurement of severity of CAD by
Gensini score would not be predictor of deterioration of ejec-
tion fraction. This needs further evaluation. It may also be
related to the intrinsic properties of cardiomyocytes to work
efficiently in the setting of severe vascular disease or not.
Limitations of this study
We could find better results by inclusion of more cases.
Assessment of type of the lesion and simultaneous measure-
ment of severity of CAD by other available scoring systems
such as Syntax score would be beneficial. Since genetic fac-
tors are a large part of risk factors for CAD (Raygan et al.
2016; Mazaheri et al. 2017) therefore, these factors could be
considered in further similar studies.
Conclusions
In LBBB cases, severity of CAD is not associated with degree
of left ventricular dysfunction. In the setting of LBBB,
Gensini score has predictive value just in association with
hypertension; thus, earlier screening for possible CAD in
cases with LBBB and hypertension seems rational.
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